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© A refrigerator oil composition for a hydrofluorocarbon (hydrogen-containing flon) refrigerant, characterized by 
comprising a polyoxyalkylene glycol derivative and/or a specified polyester compound and added thereto (a) a 
partial fatty acid ester of a polyhydric alcohol and (b) a phosphate compound and/or a phosphite compound. It is 
excellent in the compatibility with a hydrogen-containing flon refrigerant, such as flon (134a), and in the lubricity, 
and utilizable as a refrigerator oil useful for an improvement in the resistance to abrasion, particularly between an 
aluminum material and a steel material. 
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TECHNICAL FIELD 

The present invention relates to a refrigerator oil composition for hydrogen-containing hydrofluorocarbon 
refrigerant. More particularly, it relates to a refrigerator oil composition which has favorable miscibility with a 

s hydrogen-containing hydrofluorocarbon (hydrogenated fluoroalkane) (hereinafter referred to as 
"hydrogenated Ron compound") such as 1,1,1.2-tetrafluoroethane (hereinafter referred to as "Ron 134a n ) 
capable of being used as a replacement of a chlorofluorocarbon (Flon compound) such as dich- 
lorodifluoromethane (hereinafter referred to as "Ron 12") as a refrigerant now causing a serious envi- 
ronmental pollution problem, and at the same time, which is excellent in lubrication performance as well as 

to wear resistance. 

BACKGROUND ART 

Polyoxyalkylene glycol derivatives have recently been reported as being effective as a lubricating oil for 
75 a refrigerator employing a hydrogenated Flon refrigerant such as Flon 134a without a fear of causing 
environmental pollution problem by virtue of their high miscibility with the above-mentioned hydrogenated 
Flon refrigerant (Specification of US PAT. No. 4,755,316). 

Nevertheless, the polyoxyalkylene glycol derivatives are poor in wear resistance and increase the wear 
between aluminum material and steel material in a refrigerator in an atmosphere of aforementioned 
20 refrigerant, thus causing serious problem in practical application. The frictional surfaces between aluminum 
material and steel material include the contact surface of a piston and piston shoe for a reciprocating 
compressor, and that of a vane and housing for a rotary compressor. In either case, lubrication is important 
for the friction surfaces. 

On the other hand, the conventional extreme pressure agents which have heretofore been used in 
25 refrigerator oil impaired the stability of the oil and suffered insufficient wear-resistance effect, making 
themselves impossible to endure practical application. 

DISCLOSURE OF INVENTION 

30 In order to develop a refrigerator oil (lubricating oil) which is excellent in lubrication performance as well 
as miscibility with hydrogenated Flon refrigerant such as Fion 134a, and at the same time, effective for 
improving wear resistance, especially the wear resistance between aluminum material and steel material, 
intensive research and investigation have been made by the present inventors. As a result, it has been 
found that the above-mentioned purpose can be attained by compounding <a) an aliphatic acid partially 

35 esterified with a polyhydric alcohol and (b) a phosphate compound and/or phosphite compound in a 
polyoxyalkylene glycol and/or a specific polyester compound. The present invention has been accom- 
plished on the basis of such a finding. 

That is, the present invention provides a refrigerator oil composition for hydrogen-containing 
hydrofluorocarbon refrigerant which comprises at least one compound selected from (A) a polyoxyalkylene 

40 glycol derivative, and (B) polyester compounds having a kinematic viscosity at 40* C of 5 to 1000 cSt and 
at least two ester linkages which are compounded with (a) an aliphatic acid partially esterified with a 
polyhydric alcohol and (b) at least one compound selected from phosphate compounds and phosphite 
compounds. 

Furthermore, the present invention provides a method for effecting lubrication in a compression-type 
45 refrigerator using a hydrofluorocarbon as a refrigerant characterized in that the lubrication is effected by the 
use of the above-mentioned refrigerator oil composition, and still furthermore, the present invention provides 
a compression-type refrigeration system which comprises compressor(s), the hydrogen-containing 
hydrofluorocarbon as a refrigerant and the above-mentioned refrigerator oil composition as a lubricating oil. 

50 BEST MODE FOR CARRYING OUT THE INVENTION 

The refrigerator oil composition according to the present invention comprises, as essential components, 
(A) a polyoxyalkylene glycol derivative, (B) a polyester compound having a kinematic viscosity at 40* C of 5 
to 1000 cSt and at least two ester linkages, or a mixture of the above (A) and (B). 
55 The polyoxyalkylene glycol derivative as the component (A) includes a variety of compounds, which 
may be optionally selected according to the purpose of use. A suitable polyoxyalkyalkylene glycol 
derivative is exemplified by a compound represented by the formula 
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R'-0-(R 2 0)„,-R 3 (I) 



and/or 



CH,-0-(R 4 0)„-R 5 

6 7 
CH-0-(R°0) -R 7 

I P 
CH 2 -0-(R 8 0) r -R 9 



(ID 



wherein R\ R 3 , R s , R 7 and R 9 are each a hydrogen atom, an alkyl group having 1 to 20 carbon atoms, an 
alkenyl group having 2 to 20 carbon atoms, an alkynyl group having 2 to 20 carbon atoms, an acyl group 
having 1 to 20 carbon atoms, an aryl group having 6 to 20 carbon atoms, an aralkyl group having 7 to 20 
carbon group or a cycloalkyl group having 4 to 20 carbon atoms; R 2 , R*, R 6 and R 8 are each an alkylene 
group having 2 to 4 carbon atoms; m is an integer from 3 through 100; and n, p and r are each a positive 
integer simultaneously satisfying the relationship 

3*n + p + r£100. 



The foregoing compound may be used alone or in combination with each other. As mentioned before, 
R\ R 3 , R 5 , R 7 and R 9 are each, in addition to a hydrogen atom; an alkyl group having 1 to 20 carbon atoms 
such as methyl, ethyl, propyl, butyl; an alkenyl group having 2 to 20 carbon atoms such as vinyl, allyl, 
butenyl; an alkynyl group having 2 to 20 carbon atoms such as ethynyl, propynyl; an aryl group having 6 to 
20 carbon atoms such as phenyl, tolyl, xylyi, nonylphenyl, dodecylphenyl; an aralkyl group having 7 to 20 
carbon atoms such as benzyl, phenetyl; or a cycloalkyl group having 4 to 20 carbon atoms such as 
cyclohexyl, cycloheptyl, methylcyclohexyl, nonylcyclohexyl. Among them, a hydrogen atom and an alkyl 
group having 1 to 10 carbon atoms are preferable. In particular, a compound of the formula (I) wherein R 1 
and R 3 are simultaneously methyl is most suitable. 

As mentioned before, R 2 , R*, R 6 and R 8 are each an alkylene group having 2 to 4 carbon atoms such 
as a group of ethylene, propylene or butylene. In the formula (I), m is an integer from 3 through 100, 
preferably 6 through 60, and n, p and r in the formula (II) are each a positive integer simultaneously 
staisfying the relationship 3£n + p + r*100, preferably 6£n + p + r£60. 

The compound represented by the general formula (I) or (II) has a kinematic viscosity at 100*C of 
preferably 2 to 250 cSt The compound represented by the general formula (I) has a kinematic viscosity at 
100"C of desirably 5 to 50 cSt, more desirably 6 (when m = 12) to 50 cSt, still more desirably 7 (when 
m = 14) to 50 cSt, most desirably 9 (when m = 19) to 50 cSt. 

In the formula (I) & (II), it is preferable that R 2 0, R*0, R 6 0 and R 8 0 are each a copolymer containing 
ethyleneoxide unit of 30% by weight or less, for example, a copolymer of ethylene oxide unit and propylene 
oxide unit. 

The polyoxyalkylene glycol derivative to be used in the present invention may be exemplified, in 
addition to the above-mentioned compounds, by a compound having at least one constitutional unit 
represented by the general formula 
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component, a polyester compound having a Idne^Bttel^K^?^ ^ 3 " eSSenUal 

s 500 cSt and at least two ester linkages in SacToMA TSJ ^ ° 1000 cSt " preferablv 1 ° to 
compounds are available as the aforemlntS * f polyox y a,k y |ene 9'ycol derivative. A variety of 

g ~o^ 0 ~ « a polyhydric a.coho, or 

,s ssjx^oSa: 2e a 0 r nohydric a,iphaac *- ° r - « . 

» IS^S" 61 01 W 8 P ° lybaSiC Carb ° XyliC ^ ° f and (2) a polyhydric a.coho. 

d*^l^V^^^^^ r ^ °" es « aliphatic saturated 

adipic acid, pimeiic ^ suberic acid «S? " ™^ ^* B 11 * 1 * 

unsaturated dicarboxylic ^^Tto^^S^"?' d ° deCanedioic acid = a " ■*•»* 
succinic acid; an aromatic dicarboxySc add hav^no 8 Jhn? , ^ ^ M,c acid ' alkenvl 

terephthalic acid; a dicarboxylic acid sucS 5T2,S^ T™ ^ 38 pMha " c add ' isophtha,,c acid - 
P°' yb ~^^ -id. etc, and 

-tttltTM S—rU -a, sai, anhyd.de. 

triethS gUl. SlS^o^oSS'r 9lyC .° ,S . SUCh 38 ethy ' ene g l ycol . 
- propylene glycol/ iSSS^fSS 1 ^ 2m S,' 6 " 8 ^ o^'™ 

butylene glycol. 2.methyl-2.4-pentanedlol 2-S-1 aTi^l? o?" 2 - 3 " but V' ene 9lycol. poly- 

neopentyl glycol, trimethylol propan ^ta^nif^^ hi " dered a,COh0 ' SUch as 

gChZg ^cS^^ ~ — -n 9 an aiky, 

more particularly 4 to 12 carbon Ttoms am ^ " alM 9r ° UP havin9 3 t0 18 carb °" 

refrigerant, that is. the higher misdbZ ^ 7 ° f their favorab,e miscibilit y »™ "on as a 

monobasic aliphal^^ S P ecific - a "P'es of such 

valeric acid, isovaleric ac cXoTc LT iS^ ^ iS ° bUtyric acid ' P ,valic "**■ 

heptyiic acid, n-octanoic ^T^S^T^s Snrr 16 ^^'^ aci * - 
nonanoic acid, dodecanoic acid, teJ hdSctnoi ^ acid f if ?" T,eth J hexano,c acid - n°" a noic acid, tert- 
monobasic aliphatic acids are exempted b S 7 m ! ^ " to - Derivativ <* of such 

Among a variety of (4) monohyd ic aliSatifa iJ „ ^ ac,d chl °" de . ""hydride thereof and the like, 
having 1 to 20 carL iis. particu^ havin 9 a " ** «W 

particularly 4 to 12 carbon atoms are nrpfcr 9 hi! h ^ 9 I P havmg 3 to 18 carbon atoms . more 
refrigerant' that is. the higher miTc b^ ^Sl^TZ^l!^ F,0n 38 3 

monohydric aliphatic alcohols include methyl fa cohol JST^X 7 ? S ', S ^ CifiC eX3mp,eS 0f such 
butyl alcohol, isobutyl alcohol. sec^uSTaE^I St 2 2oh„ f^ 0 '" iS ° Pr ° Pyl a,COho1 ' n " 

amyl alcohol, diethyl carbinol. n-hexyf ateohS mlvS,^ k ?" 3my ' 3lC ° h0,< isoamyl a,coho1 - tert " 
methylamylcarbinol. dimethybentvl alcoho ^l n nLT?^? y 3 C ° h01 ' ethy ' bUtyl alcoho1 ' hept y' a| cohol. 
alcoho.. n-'nonyl -0^32^ S ^^"T^^f ,^1?^ a,COh °'- iS ° 0Ctyl 

kinem «c ana ^SeZTc t0 * 7? " ** Pr6Sent i"™" 0 " h3S 3 ^ ciflc "B- of 
the *o»*j£^£^ Son oX?l 91 T °Z 0i th8 reaCti ° n PTOdUCtS 38 defied by 
(2) and (3) with each o taer Thouol^ ^ the rh«rl 1. " ° b,3,ned by reaCti " 9 the above compound. (1), 
clarified, each of £ caloXouos aro^s dlrL e H ,k ^J* 30 " 0 " Pr0dUCtS have not bee " 
- a W PC-ybasic carboxy,^ ^^^^f^Z^^^^ 
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< other funclta^ group, xyt groups of the (2) polyhydnc alcohol may remain unreacted or may react with 
Flon mMB^I!!?^?^ 11 " Pr8Sent mVentl0n C " J ~ inSufficient miscibili * "» a hydrogenated 



.0 <R 16 0-» 3 p=o (IX) 

wherein R- | s a hydrogen atom or a hydrocarbon radical having a total number of 15 or more carbon 



45 



50 



EP 0 461 262 A1 



10 



is 



20 



25 



30 



35 



40 



45 



50 



phosphite and the like. Pnospnrte. d.oleyl hydrogen phosphite, di(nonylphenyl) hydrogen 

selected in the range oTi ^TsTby weig^ p^rXTa V ,mMa * DUt fe ° Pti ° na " y 

composition. 9 preferably a3 t0 3% b V weight based on the total amount of 

with (a) an a.iphatic ^Sil^^.'S^ S^,?Sr, ba,nB "^"^ 
phosphite compound. Moreover various 7° ynyanc a ' cono ' and (P) a phosphate compound and/or 

load carrying additives Seme ~re S!nt .-J ° conventi <™' 'Seating oils such as 

compound according to the demand ' P ° lyoxya,kylene 9lycol derivative or (B) a polyester 

P oC^ additives such as monosu.de, 

methanesulfonic acid esters etc Z^ahZ ^ Z „ ? ** th,ocarbona tes. thiophenes. thiazoles. 
phosphoric triesters ta«Edta tte ^T^f ^ *? phosphoric ™noester S , phosphoric diesters, 
ester of the gTn'aMoS M)TSh ^ «5SSf ' ™ Ph ° Sphite additives (exc,udin 9 ^ 

«* « n.phth.M*, fcad oaphZZ^ ^ s * ac^tS? 71 T""" 1 
OlWophosphale). thlocniUm.im ™>„™.T2 Wly * od ta * zinc dialkyl 

Examples 1^ to 18 and Comparative Examples 1 to 4 



ss (1) Wear resistance 



The wear loss was measured using aluminum (A 4032) as a block and steal mi I ?\ - • c . 
wear test, at a F.on 134a blow rate of 10 liter/hour under a load of X^JtSELS oTZr 
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(2) Stability 
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75 



iFH^^SlZnS " meanS . 0f SWe ' d tUbe t6St - A miXtUre ° f the 5am P ,e oil and *• -frigerant 
^^hlj^^^c^^i'T- C0 ^ h r and "■"*««■ cata.ysts 9 we re 
whether or not a sludge was forrn j. ^ 0bSerVed f ° r a PP earance * *«* 

(3) Critical miscibility temperature at elevated temperature region 

ts temperature was gradually raised. Thus the initial temperature of phase separation Xe sample dHrom 
*e refngerant was measured to determine the critical miscibi.ity'temperature at t!^£^Z 
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a revolution of 1200 rpm at an oil temperature of 80° C. 

(2) Stability 

The stability was evaluated by means of shield tube test. A mixture of the sample oil and the refrigerant 
(Flon 134a) (2:1) was sealed up in a glass tube into which iron, copper and aluminum catalysts were 
inserted. After heating for 720 hours at 175* C, the oil and catalysts were observed for appearance to check 
whether or not a sludge was formed. 

(3) Critical miscibility temperature at elevated temperature region 

A mixture of the sample oil and the refrigerant (Flon 134a) (1:9 by weight) was sealed up in a pressure 
glass vessel with an inner volume of about 10 ml. When the mixture was uniformly mingled with each other, 
its temperature was gradually raised. Thus the initial temperature of phase separation of the sample oil from 
the refrigerant was measured to determine the critical miscibility temperature at elevated temperature 
region. 

(4) Saturated moisture 

The sample oil and water each of 20 ml were mixed with stirring and were allowed to stand to separate 
the oil phase from the water phase. Thus the moisture in the oil phase was measured. 
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INDUSTRIAL APPLICABILITY 



55 



with r S compo Sl t>on accordmg to the present invention is excellent in stability, miscibility 
™ a hydrogen-containing hydrofluorocarbon such as Ron 134a and lubrication perfor- 

mance .n the ahriosphere of the above refrigerant, and functions quite effectively to improve wear 

" y H bet T ee : a ' uminum material and steel -n-B*! with an additional advantage of tow 
hygro S cop.c,ty. Accordingly, the refrigerator oil composition according to the present invention is Jtilized as 
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70 



25 



35 



40 



a lubricating oil for a various types of refrigerators using a hydrogenated Ron compound as a refrigerant as 
well as a compress.on type refrigerator. Above all. the refrigerator oil composition according to tifpresent 
as fTkZ T^TZT^ ^^-ated "on compounds ('hydrogenated 
as Ron 34a, 1 1 2,2-tetrafluoroethane (Flon 134); 1,1-dichloro-2,2.2-trifluoroethane (Flon 123)- 1-chloro-1 1- 

tflonST 142b): 1 ' 1 " dif,UOr ° 6thane (ROn 1523): ch,orodifluo ^an (Flon 22) muTZZ 

effecStSdS^'T °'m COmposition accordi "9 to th * P^sent invention is expected to be 
L rSrioli 1^ ? ,' n9 °" ° f re,ri 9 era,ors usi "9 vari °"s tyP^ of hydrogenated Flon compounds 
as refngerant, electnc refngerators or freezers, coolers (especially, air conditioner for car), heat pumps etc 



Claims 



ilT^T COmpo f °" for hydrogen-containig hydrofluorocarbon refrigerant which comprises at 
111, h T Se ' eCted fr ° m (A) 3 . P^W™ 9'ycol derivative, and (B) polyester com- 
pounds having a kinematic viscosity at 40* C of 5 to 1000 cSt and at least two ester linkages whicJ aTe 

co 0 Zu U „?seS Hi " aHPhatiC aC ' d Partia " y 6Sterified With 8 P0,yh * driC alcoh0 '- «- S " Teast one 
compound selected from among phosphate compounds and phosphite compounds. 

. 2 - ^s^^xs" accordin9 ,o c,aim 1 - wherein said < a > p °'^-- *»* 

R'-O-^CVR* (I) 
and/or 



CH,-0-(R 4 0) -R5 
I n 

CH-0-(R 6 0) p -R 7 (H) 
CH 2 -O-(R 8 0) r -R 9 

wherein R\ R3. R s R 7 and R9 are each a hydrogen atomj an 

aroSSoTto ,n T ^ ^ ^ 3 " a ' kynyl gr ° Up havin 9 2 t0 » carbo " atoms an acyi 
fto pn r a kL ° n f™' a " ary ' 0rOUp havi " 9 6 10 20 carbon atoms . a " aralkyl group having 

7 to 20 carbon group or a cycloalkyl group having 4 to 20 carbon atoms; H» R*. R 6 and R* are each Z 
alkylene group hav ng 2 to 4 carbon atoms; m is an integer from 3 through 100; and n. p and 'are eac! 
a positive integer simultaneously satisfying the relationship 

3£n+p + nS100. 

3. The refrigerator oil composition according to Claim 1, wherein said (B) polyester compound is a 
reacbon product of (i) a polybasic carboxylic acid or derivative thereof; (ij a poTyhydrTc So or 

45 der.vat.ve thereof; and (iii) a monobasic aliphatic acid or derivative thereof. P°'^ anc alcoh0 ' °' 

4. The refrigerator oil composition according to Claim 1, wherein said (B) polyester compound is a 
reaction product of (i) a polybasic carboxylic acid or derivative thereof: <£ a poryhydrTcTohoTor 
der,vat,ve thereof; and (iv) a monohydric aliphatic alcohol or derivative thereof. 

The refrigerator oil composition according to Claim 1, wherein said (B) polyester compound is a 
Zt^eTeZ °° ' ***** ^ " ^''^ and <""> 3 m °" obasic SE^JcJ 



50 



55 6. 



The refrigerator oil composition according to Claim 1. wherein said (B) polyester compound is a 
reaction product of (iv) a monohydric aliphatic alcohol or derivative thereof and (i) a po ,ybaiic 
carboxylic acid or derivative thereof. w P u,VDas,c 
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